Introduction
Adipose derived stem cells (ADSC) can be easily isolated from human lipoaspirate fat and are able to differentiate in other cell types like muscle, cartilage, and bone cells, as first-handed by Zuk et al. 1, 2 . When compared to bone marrow, adipose tissue yields 100 to 1000 times more stem cells [3] [4] [5] .
Some clinical trials have already tested the therapeutic potential of autologous ADSC and achieved positive results in cardiac ischemia 6 , wound closure of irradiated areas 7 and treatment of complex fistulas in Chron's disease 8 .
Despite the encouraging results from early clinical studies with adult stem cells, there is no consistent evidence that autologous stem cells can survive, engraft and exerts their specific role in vivo 9 . Previous studies have demonstrated that to provide a scaffold, to serve as extra cellular matrix, allows cell attachment that is necessary to establish intercellular contact and signaling that ultimately leads to tissue organization 10, 11 .
Several biocompatible materials have been investigated as potential scaffolds for ADSC like collagen, placental decellular matrix, 5, isopropylacrylamide microspheres, gelatin, poly(D,Llactic-co-glycolic acid), fibrin, Matrigel, and hyaluronic acid in sponges, nonwoven meshes, aminated hydrogels and copolymers, with varying results 12, 13 .
Among them, hyaluronic acid gel (HA) has the advantage of being injectable, non-immunogenic, non-cytotoxic and approved for medical use as a filler 14, 15 .Therefore, the possibility of delivering ADSC by a simple injection, assuring their pervasiveness at the site of injection, makes HA crosslinked gel a suitable scaffold to be tested for that purpose.
In this work we have studied the engraftment of human ADSC delivered in preparations of hyaluroinic acid gel, in the subcutaneous tissue of athymic mice.
Methods
The study was conducted in accordance with the We performed the injections in three different series (four animals per series) using cells from one donor in each series. and acquired data were analyzed by Cell Quest (BDIS) program.
Isolation and expansion of ADSC
Positive staining was defined as a fluorescent intensity greater than 99% of that obtained with the isotype-matched control antibody.
Implants preparation
Under aseptic conditions, 1x10 6 of expanded ADSC were suspended in 0.2 ml of DMEM and mixed with 0.6 ml of crosslinked hyaluronic acid gel (Juvederm 30). To serve as control, 0.6ml of the same gel was mixed with 0.2 ml of DMEM only.
Preparations were kept at 37 o C and 5% CO2, for 24h. On the following day, two hours before the injection in the animals, 10ng/ ml of basic fibroblast growth factor (bFGF) was added to controls as well to ADSC containing syringes. 
Recovery and analysis of implants

Results
ADSC characterization by FACS
Cells from the second passage from each donor were separately analyzed and showed a homogeneous population regarding size and morphology. ADSC exhibited markers from stromal origin (CD90+, CD13+) and also expressed markers Table 1 , followed by a brief markers description. These results are similar to those observed by other authors [2] [3] [4] [5] . 
Macroscopic analysis
In the dorsum of the animals, at the site of injection of ADSC implants, a plug with fibroelastic consistence, could be easily identified. At the contra lateral area, where the control implant was injected, we observed no plug (Figure 1 ). After harvesting the dorsal flap, the "plug" was identified as a mass of white tissue with visible vessels, while the control showed itself transparent and avascular (Figures 2a and 2b) . (Figures 3b and 3d ).
Surface Protein Antigen
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, studied adipose tissue formation in athymic mice, comparing ADSC seeded in HA gel or in type I collagen sponge or non-woven polyglycolic acid.
The authors concluded that although the three scaffolds served to support the cells in vivo for eight weeks, type I collagen was more efficient to promote adipocyte differentiation. Altman et al. 29 studied implants of ADSC seeded in nonanimal stabilized hyaluronic acid in a photoaged murine model. Although their experiment was restrict to three weeks, the authors reported an organized fibrovascular network supporting the implants.
In this model we seeded ADSC in HA gel, 24h prior to the injection, thus providing a scaffold that assured their pervasiveness at the site of implantation. HA may have also contributed to cells viability by protecting them from oxidative damage in vitro, as demonstrated in other cell types [30] [31] [32] . By adding bFGF to ADSC preparations two hour before the injection, we intended to provide a signal to boost angiogenesis in the first hours after implantation, as other authors have previously suggested [33] [34] [35] . We hypothesize that the maintenance of the vascular network for two months in ADSC implants was due to the paracrine interaction between engrafted ADSC and host extra cellular matrix and endothelial cells, added with the pro-angiogenic effect of HA degradation.
Conclusion
In a murine model, human adipose derived stem cells, pre-seeded for 24h in HA, engrafted at the site of implantation and induced the development of a vascular network that supported the implants for two months.
